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purposes of combative energy the unit mass-pair is a couple of soldiers, completely equipped; just as for the particular purposes of heat-phenomena the unit mass-pair must be considered as two somethings called molecules, for chemical energy two somethings called atoms, for electrical energy two somethings called electrons, etc., etc.
If this general idea be reduced to a mathematical basis, it will appear that the extent of mass-pairing, or extensity of energy, X, of which any aggregate mass M is capable, grows with the number of equal parts n into which the aggregation is subdivided, according to the equation
X = JM2(1-^L)                             (26)
From this, if n=i, X=no.    If n~2, X=:JM2.    If n=r4, X=
-?-M2. If n=ioo, X—O.495M2. And as n grows indefinitely 8
larger the value of X approaches more and more nearly and slowly to -|M2, which value it can never reach.
On the other hand, if n becomes less than two the value of X becomes a fraction of ^M2. Such would be the case when the aggregate mass was divided into two portions, but not equal portions, the value of n becoming one plus a smaller and smaller fraction as the one portion became a smaller and smaller fraction of the whole. Such is the case, for instance, in the energetics of engineering, if the mass of the earth be considered as the unit of measurement. As we split off from the earth portions which we manufacture into cannon-balls, railroad-trains, etc., we are in reality giving to n of Equation 26 the value of one plus a very small fraction. The energy becomes zero, because its mass-factor has become zero, only when the value of n becomes unity, signifying that the earth is a homogeneous solid, possessing no dissevered parts like cannon-balls.
If n becomes less than unity, the value of X becomes negative. Such would be the case when the entire mass in question is but a part of a single member of some much larger mass-pair. As the value of n, which must always be a positive quantity, approaches zero the value of X approaches negative infinity.
The application of this formula to the understanding of energetic action will be made in later papers.